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(54) MULTIPLEXED DYNAMIC IMAGE ENCODING 
METHOD AND DEVICE 

(57) Abstract: 

PURPOSE: To multiplex the picture signals of plural 
channels at a constant transmission rate while holding 
the picture quality of a high quality. 

CONSTITUTION: At the time of encoding a picture signal 
impressed on an input terminal 15 by each dynamic 
image encoder 1 1 , a target code amount is set at every 
picture type, and assigned through a signal line 39 so 
that a big bit rate can be assigned to the picture signal 
whose movement is violent and a small bit rate can be 
assigned to the picture signal whose movement is small. 
Then, the picture signal is encoded by each dynamic 
image encoder 11, multiplexed by a multiplexer 21, and 
outputted to an output terminal 29. Therefore, at the time 
of multiplexing the plural channels, and transmitting the 
many dynamic image pictures in parallel, the multiplexing 
of the dynamic images of the highest picture quality can 
be realized within the permitted range of a transmission 
capacity in which the inclination of the picture quality can 
not be generated between the channels. 



L ^ 

rpl « S£ m 



IX- 



^ SB-M 



COPYRIGHT: (C)1994,JPO&Japio 



(19) B*B#8f Jf ( J P) (I2)4£ (Pi 4# vfr IS (A) <ll)4#8f fcbB^KS^ 

#1^6-62393 

(43) 4* §1 B ^lS6f ( 1 9 9 4 ) 3 ^40 

(SDIni.CI. * ttBUGff ffl^SiS^ FI iSffi^^Igm 

H04N 7/137 Z 
G06P 15/66 330 A 8420-5L 



fg^^W&2 (^91) 



<21)fU@3#^ 



<2 2) db b 



^^^4-227965 



¥fiJt4^ (1992) 8 H4B 



<71)ffl@A 3 9 1 0 6 2 1 1 5 

m^KP?iK^WllJ6Tei 1SU 
(72)«W# mUU 

$J W UJ 6 Pgr • — • 5=- £ / n >> — 

18 W UJ 6 -V— • — .^^y ai ;_ 



(54) [&9kz)«&] &m<ti>itmmmttmtjjmt&m 



(57) [33#J] 

*t ft * s & e ? h • u — nfc . ®)^<D^^v^ta(fem-^ 

(C tt /h * & tf y h • u - h $ ft s T -5 fc «£> iz , ^ tr ^ ^ 
* • **r7»KB«flF*iflHfei»:j£ixT©^*3 9 -cam 

at fr u r 21 * r k . f t^MaiTHiitjBooavifia 




I 

[ & mf m # <t> m. m 1 
(ii), 

m&zm ^xfci£-r s (21), 

^SSBSU^fit UTgtIIHta®C^r *JK&&ffiF^<fc»;: 
fcUTSaftK&l^T-S (3 0) , 
£ S it V & 9» © ft # It ~H m - 

*n^nffl^T*fc#<£i*t®«itt^ffc^g: (i i) 

2>ttibV>&m<t^fk (2 1) t % 

stt^ssays^s: (3 0) £*$>ts&m<ti>tzmmi&tt 

[ 0 0 0 1 3 
[ 0 0 0 2 ] 

BIBSqftfcttffiCISO -r&fc* . Inlernationa 
1 Organization for Standardisation) <D £Jj f& 5£ T & 
5, ISO/IEC JTC1/SC29/WG11, 
MPEG (Moving Picture Coding Experts Group ) , 
CD11172, " l . 5Mb/s^T<Or^^^ 

(Coding of Moving Pictureand Associated Audio for 
Digital Storge Media at up to about 1.5Mb/s) " 

[0003] z.<D&mtJ53:\z&-DXiftm£t<nftmm 

ft tit ffi tt . 1 y U-Art OT^TO^Q s y 9 & y U — A 
f*Ji$*t{t-f5 I t:^^ 1 ^ (Intra Picture ) . y V - A 

T i = max (R/qi , r . 

q , = 1 + { Np X, / (Kp 

X$> 0 , 

T P = max I R / q , . r . 

q. =Np + {N> Kp X. / (K* X, ) ) 

T i = max {R/qi , r » 

q> =N> + {Np K» Xp / (K, X, ) } 



2) #l¥ 6 - 6 2 3 9 3 

2 

m^mnmtiZ <fc£ P fcf^^i* (Predictive Pictur 
e) , ®£ £ ifcJfcCD I t!^t*fcttPt!^t^^ 
^ SHAF *t fll K <fc * B e^^r (Bidirectional Picture 

[0 0 04]-«ft*Cltf^5 L rtt%^l3F^S7!i^<. B 
V ? 7 * \Z? < tm. Pfc^^VCDSg&flF^Steltr^ 
^i-tBtr^^-VtD^KlwdbS. C(03®SS<oe^f t 

a* , $>zmmxmmm\zmo mztiz. c<o i ^><omm 

i:^^n$t:^f tittGOP (Group of Picture) £ 

io »ftinxi»*. i ttt&GOPcoa^iciis]);: 

[0 0 0 5] tiil&VltMP EG<D&mtX\t* 

nmtm&\± x 6 x 1 6raft®w£<i4iJiiffi 

lO07^DyDyi7|:IJ4l@©8 X 8@3S<D*ifl&m*t 
20 m&<DW&Zfny 2 £ 2 ®<D&mzfa y £ *f^g tlTt> 

[0006] H 3E . I fci^^V. P 

fcT?? 1 *. B ^ r 1 tfcifc*: 0 (O B & ft *t & €r * 
n-^tlT. . T, . T.i H, CCD3©COfcf57^-V7&>6 

GOPrt<Di©I e^^t, PhT^^Y. BtT^^-vco 
0 <Dtfc&£*n^nN i (fc/fUGOPO 
4fe ffl "C , Ni= 1, ^nEiniSO) . Np. NbtL, I 

tr^^^tc^-r^p e^f t^it^B tr^^-vco^^s 
o^ist^nfnK, . k* tts. t)ott> 
iifii:^^ft$nt i e^^t, Pkf^^r. Bt:^ 
* <d&&u&& x, , X, , x. tu, eaittofcryh 

•U-K£r. , 1 &m<D tT r P <ht5 t, 

40 +. B tr^^VCO&B@«F^MT. , T, , T, tt, 
/ ( 8 r p ) ) ( 1 ) 

X. ) ) + { N. X. / (K. X. ) ) 

/ ( 8 r p ) } ( 2 ) 

/ ( 8 r p ) ) ( 3 ) 

50 [0007] Z<DJL?UMmjjjX.\Z. *6A»U8&H»li* 



3 

*mWt Z> \Z V 4 Mbps T 

& 0 . 4Mbps <C'I«ST©^TI tT^ft, Pti?f 

b tr ^ ^ * \z m& vfz*n^n<r> a &#*ta 

[0 0 0 8] 0jiSafftfcj££&^£<fT3&«&l::tt, & R 

ft&i£8&(D&S te. 1 5Mbps , 2 5Mbps 

% . tfc 3fc<Dfg£tt^i2ftidt3P <D *> £ T, d <Z>#©{tfci2& 

£?'Jffl-f Actittffeil^O^I* 1 5Mbps £ 

zWimvn^ * * & 3 ^ v tr n\t, 

§f t^Jl/ l:5Mbps £eg3£tfjK&I^T*£i:l;:&£. 

cot^^ * jubh* & it <z> eg flue & o , mmi£ttmt&m. 
tt # ffi <fc 36 la *T it, n^ti^it (z^f^T^ :tc 
& s . 

[ 0 0 0 9 ] 

[56W^^^ Let -5 t-r^SRSi] -©(3, &£8F^&f&] 

w ^ » -& (c tt . aw © # © m^j ^ © m u v> t> © t* % £ & 

[0010] 

UT^ftou- h & a jb # * * © e * * * 

g«gra^S£J*;t£. :®:«>:i:J;0, ^^t^JH:tJ 

i&U— 5Mbps T3^Y*^oaaffl»*#fift:'r 

© * ©» U ^ * *;MC*t UT 5 Mbps <fc D 
M/-h*MST, ©)£<D4>fcHfc<Bfc:Ki:5M 
bps J: Q 4> & t& tf y h • U-h£&I^T*. C^U-h 

tn tagi -r * ¥ © & la it & . 

[0011] 

Ef^ffl] & ^ * * )l> <D A Jl m & o> mm 2 \z J& C T V v h 

• u — h^iwc'^^t^c tictot, & ^ * * ;p 
hoR#sttt)sr«:t^T**i6>6 t $ ^ * * ;i< a 

T . = R i C. A. / { N 2 ( 
[0 0 16] C. IS^mf t^^ i:Ki/Tia 



3) ^f88¥ 6 - 6 2 3 9 3 

4 

[0012] 

?S L & 9i T S . H lTttMfflOf t*;P*^IftT*» 
[0013] 15-1. •» . 15-m. »• . 1 5 - M 

\t, *ft?nm l •». SB $ 

10 11-1. - . ll-m. — , ll-M^A^$n*. 
J»lB«flF*HfcSll-l. ll-m, — . 11-M 

»g«tHf SM383 0^6, :n^6Ufftl/J;5t 

9 - 1 ... , 39-m. 3 9-MS^UTSltt?i. 

mm&nmt® i i - i . ~. i i - m. i i - m 
h sat® &fr ? . tt^fcsnfc tr^^cD^-^tem 

20 f»18-l, 18-m. »-. 1 

m.itmm 2 i k m an * n . ^sft^as^M^nT, tn^ 

[0 0 1 4] @^^^ffilRl^gg3 Ofift^t^il'Oflf^ 

ftsi i-i, i i - m , ••• . i i - m a* , m t» 

m^tSl9-l. * • , 19-m, 1 9-M^6SJt 

^IRI^T, lif«3 9-l, 39-m, «• . 39- 

ms^lt, «cE>n^w«««rapiift4a : «n:s 1 1 - 

1 , »• , ll-m,-, 1 1 - Ml:4^5. 

cools] zLOBi&mnmmmm 3 0 © — f&Mumm 
sgJi^Ts. v^M5 L -v^;pcDi)(jia^^*$'bfl!)tu, 

ie^^-v. pe^^t*5<t^Bfc:^^t©5^o)ii 
: i a, ) } ( 4 ) 

[00 1 7] B2ttSffift^£i«l3830 <Z>-mfam<D 

50 a»ii*ic?* uxai&wwF^fflSMa^ff fcnx^s. m^ 



5 

* * ;u © ^ n k # £ t, t t: ^ ^ r • * -f 7\z&-rz> 

ffim&&WmZ><m& 1 9 - 1 . ••*. 19-m. 1 

9-Mi, *I§»19-1. - . 19-m, •» . 19 

-M^^Otff^^I^tSX-f 1 - 1. ••• , 3 1 

- m . •« . 3 1 - Mt,'ftX<';f3 1 — 1 . * • , 3 1 

- m , »• , 3 1 -M*>6«0ftf t*;KDIi^f t • ^-f 

^irB8"ra««ftAasEf*fc«>o^r *jpfflaa 3 3 - 

1. 3 3-m. 33-Mt, #^**Jl<ftL<9.W 

33-1. •» , 33-m. •» , 3 3- Ma*6<3Dft^-r* 

isTtujiT z>tttb<DBm%mm&nm 3 6 
A'^oii8tf^ffitii;fc&a&?*fc&®*'fy?3 7 - 

1. • • . 3 7 - m . »• , 37-Mt, *fr<DmM 
{fttt^tfLSg 1 1 - 1 . 1 1 - m. •». ll-MCS 

l/TiaU^fi*fi**fl^»39-l, •». 3 9- 
m . ••• , 3 9 - M *t $> £ . 

[00 18]ft^Y*;H[[lIEgIS3 3- l. »• , 33- 
m f ■», 3 3 -MOrtWfllfiJt* J:rXSRlfPttlRH;T**36» 
& . ^v^;Pi£!l^g|5 3 3- mT^^UT^$n, 
te$$ai£St#8g 5 1 - m. 5 2 -m. 

l£gg360$Ut8:fc<fctfX'f>;/3 1 3 1- l. •» , 3 1- 
m . — , 3 1 - M t 3 7 - 1 . — , 3 7 - m , »• . 3 7 

[0019] #> r *;Hffl,®a& 3 SOflftfPfeffim^-f* 

^ v * ^ fS] f&d tfl 6IS 3 5 £ <fc 0 ft] © *8 4 1 & <fc 4 2 £ tf* 
LTX^7^3 l-m*J«ttf3 7 - m^tXCUTfrt) 
tl, K|0|i:i«fiF^fitt|[S3 6l;»lTfi, ffl m ^ * 

Xi i = S i i Qi i 
X.p == S ■ p Q ■ > 
X ■ i = S ii Qii 
X... X.p. X.iOAJHIfitl. fctitf, 8 : 3 : 2 T 

X(ifI^^84-mlC<fcO ^ft^|CS5 3-mlCfl] 

an * n * . c.i, c.p. c . . »a . sooGOPtfo^e 

[0 0 2 31 H2R:*ViT. ©fc&iSKIfr^fcSnfc® 

C.i=N,i + un + Uii 
u . , = N.. X../ (K, X.. ) 

C.,= Um + N.,+ U,i 

u . , = N. , K. X.i/X-p 



4 ) 49 mW- 6 - 6 2 3 9 3 

6 

* frtfimiR * tlT K & H £ * MW & 4 3 4^LT^^t 

* . utllCJ: DM^a 1 9 - m^bXl' 7f 3 1 - m £ 

ft isxmm&ftmt® i 1 -m^e^tr^^r • $ ^ar 
\zw?z®®&7* z-frmmws 3 -mtc^A^n, c 

n*t»tt:ff(as*lfcB««F^SttX-f 7 - m £ 

rfrUTm^&3 9- mlC<fc0Sfci@{feflF^rt:8gl 1 - m ^ 

[ 0 0 2 0 ] Jgmf t*JH:*Vittt, Itf^^r. P 

SiEifffti/T^*GOPrtosoo i eir^t, p tr 

£ * . BfcT^^-fOet&iiT*. Kp , K . tt; I fcT ^ 

f ti:^tspt:^f t, Btf^^r<z>&#&T&*. 

* & . S.i. S.p. S . . £ * SSm^v^JUwfctt*^*) 

©ifitctt^ftsnfcit:^^^, ptr^^v. b t: ^ 7- 

it^fy^'f'fxtu x.i. x.p, x.ifune.® 
20 t r * . ±#©eaK©t:yh * s £ r . , 

[002 1] H * . imf t^JH:j!@l/t^5(0T, 
02©i§«?l 9-m*3<ttX^->IC^o/tX-r^^3 1 
-mS:^UTSift©ilte^^fbggl l-m^6«t>«iffifc«F 
JtffcSnfcHttoe*^* • ^^f^iBf«8 1 - m It 
«fc0, ^ROfiffIS*t@^i82-mi:J:tJ, CD ¥ 
^i?fb7T7^J3cQ^f ^«S8 3 -mlc<fc 0. *g$tt& 
fr # 2g 5 1 - mCA^Sn*. 
[0 0 2 2] ffiaia»fiE»5 1- mlC*Jl»T, ft tT ^ ^ 
30 * OlfiStgttRTO J; 3 fcffr* 5 n§ • 

( 5 ) 
( 6 ) 
( 7 ) 

* © ft tfc » N . i . N . . . N S ft . m^«S8 5- 

miaot^f ttft^SS 3 -mtcepjinsft*. 

[ 0 0 2 4 ] t^ft^I^S I^^84 
-m£J:0Aft;gnfcet??3 1 -v®ffi&&X.i, X.p, 
X . » £ , m^^85-m^J:0A^$tlfeSI0£Dft-tri7 
f t»N.., N.p. N . . , *itfifi8 6-m*6S 

Btr^^v) £&^>t, e © © tr ^ ^ • * < :/ 

(8) 

u . t = N . h X .. / <Ki X.)) 

( 9 ) 

u,.. = N,.K,X.»/ (K» X.f) 

50 



7 

C.b = Uhi + u»i + N.i 

u ■ i = N. i K . X. i / X.. 
u»i = N.pK k X.p/ (KpX.i) 

[ 0 0 2 5 ] uOltHM^T^^^tr^^t • 
<E> & & & C . . . C . . . C . . , t!^f t^IiSS 3-m 
£ <§ *t *fc 8 7-ml:«tO@S^fI&tlS3 6 'v All A 

mW&X.t. X.p. X.. Srfl^ia 8 4 - mj&> e> , ftlPISi 

y$i§t88 6-ml:i:0, S 6 K • »fe«ifiictt^fl: 

^nfcitr^^r. ptr^^Y. b e ^ * * <ottnm s 

... S.,. S.»£f§^i8&8 2- ml;:J;tK g & & ^ g It 
27 88 3 6 fct * * JUfll ^ SB 3 3 - m 6 3 & -3 T l> 

CO 0 2 6] S^«f^IltI^3 6Ttt, 
Mffi 3 3 - 1 , — . 3 3 - m , - . 3 3-M^6, ^ *1 

H^MO^iiCn, C,„. C.». C, C.p. 

C . > . - . C ■ « . C ■ p . C*> g^CDtr^^-^-f 

:/ fc *r & u & m. x ■ , . x , , , x , fc . - . x . , . 

T. i = R / ( ( 1 / X.i ) (2 

T., = R/ { (1 /X.,) (2 

T . > = R / { ( 1 > X . i ) < £ 

[0 0 2 9} 

^T^nTU^cDSKCt^lc, £: M in£&T 

Min= r k / ( 8 M r , ) 

coo3o] sk±\z&\,*T&& ztiKLtt^m&nnmT 
... t.„. T.^^n^n, mm^-v *fr\z&\fz> i tr 

£f £ . 

[0031] <* e> ic , & 3 o iz&v zm 

^ mm <d m <d mmm iz \,* x m 3 tc^u, en* 

[0 0 3 2] m 3 <Dmmnnmmm& 3 obi^^t 
a, m 2 nuWiZmmm^m 3 0 t&taz&izmB lt 

-mtcti, t:^^r8ctt$Cgg5 2 - m a* g 
^*$^&§i-^ag3 6 B feS 2 <D*><D tlt^^&tjiZmilF 

[0 0 3 3] & 3 IC *3 V> T fct , 02<7>tr^5 1 ^Sc|t|Sc^ 

o tr 9 ^ ^ otscsc n. . . n.p, N. k *t»6n& 

Z . = w i / w i 



5) ^fll 6 - 6 2 3 9 3 

8 

(10) 

x.p. x.*. •». x... x-„. Xnt, g^otr^^v 
• ? -f z/t * & 1 bmi&.\z&^<t2nfz&\z93 : ■^r<Dtt^ 

SSii, Sip, St*, *", S.i, S . , , s . • , — , 

s.i. Sip. s.itsattffioTv^. 

[0 0 2 7] I^IJf Ilf|E^3 6Ttt. ffl ffi ft 4 3 *< 
iilTHS, #1 * ti , imf t^JI/0^-< 3 1 - 
m^^-Vt^oTV^^m^v^^^e* ft *l 18 8 6 - 

10 ^*a8 2- m^6gtt&^jt&t>^i£(w&^{fc$n&i@ 

o p <Dmw\z^^x\t. mwtt^mR t u^ft 
<DGOp\z1frztlz>n^m<D±T&1mnznjzh<Dtf±i 

[0 0 2 8] ^mf t ^^Oi^Olf^f t • 9 4 -?\Z 
ttfoVftl P tf^^i-. Bfcf^^-vtC^A 

20 gm^ttffi-gsg 3 6 k&^t* &t<d± o 

Ci.X,,) } ( l l ) 

CjpXjp) } (12) 
Ci » X,.) } (13) 

<D*?\ziZit>. M inttt^gmnnmr.i . t . » , t.» 

v^SIIIS©^4@^^^iT.,, T... T.. 

(14) 

?t •^-fy*^, eeitr^^-^ • ~7\z$$fa\sit& 

■ ti^f t • i'-f ^^©KkltSC.i, C.p, C. fc £2fc# 

T , m^i^8 7- mi^<fc0g^«F^gfft^^3 6B^tti 

[ 0 0 3 4 ] @€g«F^Sfh^C^ 3 6 B XU&^r 
g|gR33B-l, — . 33B-m. 33B-M*»6 

io <d 3m<Dffim, -r^^^, ^tr^^^^cD^^sc... 

Ci», Oil. •** , C • i , Cap* C ■ k , ••* , C i i i C *.p . 

c.it, fflwm 4 3 <om^ bt^$ , fct^itdr, 

^-3 1 - m*^>t^ot^5^mf t^JP^eog^ 
CDtr^^r-^<^t, *Si«I^X,,. X,p. Xn, •» , 
X.i, X.p, X... ••*. Xn. Xi, ( -Xi»t!&>5, Mf 

(15) 



( 6 ) 



6 - 6 2 3 9 3 



9 



10 



w. = N.iX.i + (N„Xm/K,) 
w. = Z (Ni.X,i + (Nip X,,/ 
£ £ T , ZfctJ = l*>6M£T<0&?D£^:toL TV* £ . 

10 0 3 5] ::i:^*fcz. ^e^m^t^JKOBS 

t5F^S«, BlStlf fifHt«3 6 BC*^THTO«k5 

T*i = R Z* / C • i 
T ■ » = R Z ■ / C • • 

T ■ » = R Z ■ / Cafe 

too36] :<oi^fe, fflffiD5tt&£&fi&&E-r Sfefe 10 

@^tt^fB8tiS2&3 6BI;::j3^T. mm?- v 

tn^tKD a gm*t& t.. . t.,. T.»&st (u) £ 

1 0 0 3 7 ] ^±<7)©2 f 03©M-C^ftenfcimf 

IC *3 £ I tf ^ * ♦ Pt^ft, Blf^tOSSfif 
*tm<!:LT2&5£LT{t^*Sl3 9-l, *•* , 3 9-m, 
»■ . 3 9 - M \z J; 0 & SKt ES ffe flF *t fL 88 l l - 1 , »• . 1 
1 -m, -, ll-MK^LTtBTjT*. &±<Z>#IT# 

^en^s^^F^asi^^tcsi/jiBaife^^^si i - i , 20 

• • . 1 1 - m . ••• , 1 1 - MI:4t.*C ZllZ iot, ^ 
[ 0 0 3 8 ] 

EU;: , ^ r * [?H T uS H tc <I 0 © b rt> & i£ & S 

[0ffiiCOfSm^aSiW] 30 
[01] *ftm<D-&Mm&^^-®&m&im'e&Z. 
[ Bf 2 ] 0l<DffiKft1#/*^T&£@*gft^fi&I^Sg 



+ (N.» X.»/K») 
K,) + (NmXm/Ki) } 

^J^lftfcfctontjjt, ::T«&GOPt:^]^T 

(16) 
(17) 
(18) 

1 1-1-1 1 - M ©)B5&ft*f{Lgg 
1 5-1-1 5 - M At}i8a¥ 

1 8-1-1 8-M, 1 9 - 1 - 1 9 - M 

2 1 ^ffift^S 

2 9 m^isi^ 

3 0 @ tg&^SlRl^gg 
31-1-31-M X -f y 

33-1 — 33-M. 33B-1-33B-M ^ * 

35 ^ y ^;pra©iffliB5 

3 6, 36b u&ommm&m 
37-1-37-M x-r-v^ 
39-1-39-3 

4 1-43 sm tap & 

5 1 - m & $2 & f t g S 

5 2 - m tTi^r&gt&gg 
5 3 - m , 53B-m M 2 ? \ 
8 1 - m - 8 7 -m ft *t & 



( 7 ) 



^116-62393 



6- 



1 5—1 



d- 



1 5 — m 



im i ] 



30 



k39-l 19-1 
1 1-1 



- 3 9— m 



19— m- 



39-M 



d- 



1 5— M 



1 1— M i 



1 9— M 



21 



~~7 

18—1 



1 8— m 



1 8— M 



s 

it 



29 



( 8 ) 




( 9 ) 



6 - 6 2 3 9 3 



[H 3 J 




JP6-62393-A 



THOMSON 



DERWENT 



(19) IUffS] ,V 

$#mmfr (>j p) 



(1 9)[ISSU I NG COUNTRY] 

Japan Patent Office (JP) 



(12) [^as'Ji 



(i2)[GAZETTE CATEGORY] 

Laid-open Kokai Patent (A) 



■x-.r- 



ill 



(11) I^M^-] : 

#|$¥6 -6 2 3 9 3 



(43) 1 [^0,] 



(11)[KOKAI NUMBER] 

Unexamined Japanese Patent (1994-62393) 
Heisei 6-62393 

(43)[DATE OF FIRST PUBLICATION] 



:$'*f t (1 9 9 4 ) 3.R.4;B. (1994:3.4) 



'. (54) mWp#M] :: ;^:v ■ 
:.^MitV'tc^M^WWi^W: E\ The moving-image encoding method arid 
J&u£ apparatus which were multiplexed 

' ■" : ■ ^mimu^i.^: ■ ■ - ' 

(51) [mmftWttm®5m . (51)[IPC Int. CI. 5] 

H04N 7/137 Z H04N 7/137 Z 

G06F 15/66 330 A G06F 15/66 330 A 8420-5L 

8420-5L ,. . .. 

IWfftjfc] *IS^ ..v V ■ - [REQUEST FOR EXAMINATION] No 

: . [mMmom : 2 . ; ^'[number of claims] 2 



^ ^ 9 [NUMBER OF PAGES] 9 

• :•: ■■ :. . - : • ■ .m^ttb. ■ ■ ■■■ . • 

_;-,--(21)- ! [m0##l\ ' . • ^^[^P^qAJjfffN NUMBER] . 

■ ; #SS^-'4 ; - 2 2 7 9 6. #*^S ^Ja^ane^'^P^^ (1992-227965) 

' Heisei:„4-227965 



»{f?K?i 
/ r ': v';-.^.V' 



'6/19/2003 



1/32 



(C) DERWENT 




JP6-62393-A 



THOIVISON 

DERWENT 



(22) imma ] (22)[date of filing] 

¥#U^ (1 9 9 2) 8^ 4 1:1 (1992.8.4) 



(7i) immx] 



(71 )[PAf ENTEE/ASSIGN EE] 



3 9 10 6 2 115 



[ID CODE] 

391062115 



[^Xltfil] [NAME OR APPELLATION] 

• 'is— •f^yn ; ^-|fcS£ GC Technology, K.K. 

[ffi0rXfiSMi [Address or domicile] 

6 TB1 If • -. 

i £ ' , . •. ' : • 



pi) imw%] 



(72)[INVENTOR] 



: :/aiii $ 



[NAME OR APPELLATION] 

Wataru Kameyama ,"' 



[ADDRESS or DOMICILE] 



: : r v ; , 4 /^M«^iWi?flU 7 J® 1:#5 



(72) [3BW#] 



(72)[INVENfdR] 



[NAME OR APPELLATION] 

Koichi Oyama 



[ADDRESS or DOMICILE] 



2/32 



(C) bfeRW^NT 




JP6-62393-A 



• •-• ■■ m&issEitmij 7T@ i#5 



THOIVISON 



DERWENT 



V^^v •,v(74) '[{-taxi 



(74) [AGENT] 



[PATENT ATTORNEY] 



ftffi i^H 1 £ ) 
(57) [^] - 



[NAME OR APPELLATION] 

Kirhizo Uchida , (et al.) 

(57)[ABSTRACT of the Disclosure] 



[Flfa] [PURPOSE] 

<? r ?-,; T'/^fefei^v— K'QM^.^ t ^ The picture signal .of two or rhofe charinejs is 
' /KOiliMs ^•Sr^rtL^tL?^ V multiplexed at a. fixed, transmissiori .fate, 

i£<DM1S%i&h fcftb£]!iLfc1~ maintaining the clarity of a respectively high 

• •• : ' <5„i- : ■ ■ " \ ' -• quality. --> •• • <>. 

-••^v-^. ;.[«]. .- : :.. [CONstlfutiON] v-;.', 

■ XjlV&l- 1 5 {cPp^lJ $ tifcllHfe When encoding the picture signal impressed to 

: imW^^^MM^^tWl l~V the input terminal 15 by each moving-image 

: : r k'p\-- fb#tf>$:Lv v encoder 11, in order to assign a small bit * rate 

' WMiW-%rlzitj< # ft \? y V - V td the intense picture signal of a motion for a big 

: - ■■^^J^ : 'h&- $€<fi&&i^ikin%r bit:* rate at trie picture signal with less /motion, 

^ V'i^ ^-Kiy^ fv ,*.'{ U? h a forget' code, amount is set up for every picture 

i'^$tir&&Mil'$fimt^ • $ . * type,- imTit'is 'rhaiae 4 ftf ; aSsigWby Wl3gfal 

' • . ? f -*:s.-..' ! ' MrfMtenmm^&ZMfc LX wire 39. 

9 t?#j^T-5:«t 9 fib After encoding : ih each mbVin^-image encoder 

: . ^^%i -^rWl0^M^i\^i Ifcfc' 11, it multiplexes 1 by multiplexer 21 arid was 

V ^"C^^b 1>T a> b ^Jt-ffc^it made to output to an output terminal 29. 
' . 24 T^M^LTttMT- 2 9 
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[$*T [ADVANTAGE] 

^^O^^^M^^Mit LX^ When multiplexing two or more channels and 

< <bi$hmW'&\M%T LxtT^5^ sending many moving images in parallel, it is in 

% - =f: -y "tr 19 the tolerance of the transmission 'capacity which 

■fcv ^ii^S^fF^® fflrt "Cift does not have bias in clarity between 

r^ppRottM^cD^S^^^^ channels, and multiplexing of the moving image 

y % Z>o : of the highest quality can ^ be; implemented. 



Mm 



3X7 



;»i'' : -:v-. 



TXT 
I :: 



a" 



..-si 



1 

:« 

:H : : 



to 11-M Moving-image encoder ; 
21 Multiplier ( , ; ; 
30 ! Target cd'de amount allocation device 



[CLAIMS] 



[CLAIM 1] 
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^^^-t-t-VK^ftSf^B-^-^^ A multiplexed moving-image encoding- method 



(11), ;■;'•/ 



wherein a moving-image signal of two or more 
channels is encoded (11), said- encoded 



y0mAfcZ'~t~ 7&Wlk<Dizz&Wt : tt mbvihjg-irriage signal is '''multiplexed,' and it 



transmits using the. transmission-line of a fixed 



^M^tcmm^n^i^m^ capacity (21), and in the multiplexed 

moving-image encoding method, ih siaSd each 
encoding of two or more channels, it assigns 
* ©ISSigo^^S^ _ : dynamically by making the optimal code amount 
,// : p liC#^^ for said encoding each movirig image of a 

. ^T^'/^:-^^^ 1 ^ ^^'fS^'^F ^^"Yti til'^af V ^_ ^TT'S&'^Jjt^ " channel two. or more into a target bode amount 
' (:3 0)v ■ . (30). / , " 

[CLAIiVI2] [\ ■/'-,'■ ^ ^ 

^11© ^IjM'^ encoding means (11) for 

. '> >s - '•*!■ • ifc^tbWl^Xbtifz S UW^M encoding in the range of the target code amount 

which was able to assign the moving-image 
• signal of .twb or mori? chartnefe, respectively, 

;< ^^^v^?^^^^^^ l '1 ^s?^ : ;-k- and outputting a coded signal, respectively, 
^ ^ multiplexing means (21) for multiplexing £aid 

coded signal and. sending out Hb; - the 



r" (2 !)^ t - -V transmission-line of an fixed capacity, target 

-r^^ . code amount allocation means (30) for 

assigning the optimal code amount for said 

\"*°".-^v^- vV|^^^^*^ : ^ ! encoding each moving image of two or ri)ore 

[ t^WmU^it^M^mx channels-' - < to said each moving-image 

@ encoding; means, and outputting as said target 

- : --"??^^fe?^f£ ^ ^^"- :3 ^"? bC$ ^ < ^" ^J^^^-l^fe* code /amount' within the fixed capacity of said 

trahsmissibn^lihe. ■ ' ' ; 



[6 0 0 11 



[DETAILED 
INVENTION] 

[0001] 



DESCRIPTION 



of the 
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[5 6 6 2] 



[INDUSTRIAL APPLICATION] 

When this invention multiplexes the moving 
image of two or more channels and transmits 
using the transmission-line of aft fixed capacity, 
it relates to the image encoding methbd and 
apparatus as for which uneveftness becomes 
empty in the clarity of a moving image between 
each channel and which are hot. 

[0002] 



r --^ i 

lj- r ;^S r o;CT^^^ v International 
■ ; ©nganizatioh for 
Standardisation) 'j;<D$ipMT?fo' 
I S O/ I E C V J t C 1 
2 y^ S C 1 , M P E 

?''\VfG ( Moving Picture Coding 
; Experts Group 0, CD 1 117 
^;2^ s J^T^) 

bf Wlovirigf Picture and 
v£. H f ^^s§eeiaiiG^I ; AudiS' for- Digital 
■ Storage Media at up to about 



[PRIOR ART] 

It is the 1 recommendation of international 
Standardization Organisation , (is6; ;■. i.e., 
Internal!^ Standardisation) 
in 1 type of the moving-image encoding system 
about, . this / invention, , jSO/lEC 
JTei/SC29/WGi1, MPEG ;(M6\/irig Picture 
Coding Experts Group), : CD11I72, there is an 
ehcodihg system indicated in the moving image 
and the related; audio encoding (Coding of 



Storage Media at up to about 1.5 Mb/s) for the 
digital accumulation media of (bout 1.5 or less 
Mb/s). ,; 



[OO'OS] [0003] J!" 

w (Dffi^ikJj^c X o T^-^Hb Moving-image information which this encoding 
£ftfcjg&iH&1f #ti, 1 7 V— system encoded, it is formed by three kinds of 
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: picture * types of B picture (Bidirectional 

^- ^ftffi^ikTZ) I t Picture) by the predictive coding from I picture 

- (Intra Picture )/7 Af^i^ (Intra Picture) Which encodes all' blocks in one 

■'.T- . if tft l:J:?)'P frame in a frame, P picture (Predictive Picture) 

. i (Predictive Picture) , j&^k fe by the inter-frame predictive coding, I picture or 

m\: : I^^^^i^P^^ f P picture of the past and future. 

* <b (D^mwrnz J: 5 B fc° 

; ^ (Bidirectional, Picture ) 

# ^ [ 0 0 0 4 ] -< [0004] 

iW"v,< ^"^^ I.^^^^fi^^^^ft Generally, I picture has many production code 

V B t:°^ f--t (if"< amounts, and B picture has few. 

. . P t° ^ ^ ©^£#-^Sf3: I fc°- There is a production code .amount of P picture 

. ^f t^ B t^f in the middlfe of I picture ^ pibtuVe/ / \; * ' ' 

5 0 . -Q Sf.ftpW > Three kinds of this picture are periodically 

MpV Vfe^^^^^Ji^^ 5S ^ tt repeated at a certain spacing/ , ? . 

•■>.* <5o. oco^Pid^^tLS It abbreviates the picture groUp co^ in this 

^ ! ;'^ one spacing as GOP (Group of Picture)!; v-r 

'<™;<y<* - Picture) 1 ^i B&#^K :T CV^ 0 ; I I picture appears in each beginning of GbP only 

" " 7 . i ^ te#G d:p 1 * once, ■ ■■ . - - • Vf 

To perform encoding treatment . of JsdcH : an 

<• ^TiFr^ , image, it is necessary to ^ ; deteYmirie thM the 

'^'i^ code amount with respect to each i picture is 

J§i^y- fi^ST^XSrfc' £#*C*frV\ assigned beforehand/ and a .fluahtiz^tidh^step 

^ i fij.^ fe#-SHI ilr*5'< will approximate the' assignee! code amount per 

^r^:-^^ ^ J. macro-block of each picture/ - - • 



[obo 5] [ooo5] "\ M : V : . 

v'.^tti^,. wi'^X^TdM P'E G (DW That is because ah encoding screen is treated 
^rikX'li, W^ikWi&li 1 6 x v for every unit of the ma^^ 
1 6 MM<DMf£.\t 'flr&GLli£ttJfc to a 16*16-pixel luminance-signal unit in an 
vzfn y # b^^o^tL encoding of MPEG mentioned above. 
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\; ; ' : ;3 :Miy&M&h5frbX*fo& 0 1 Usually four luminance blocks of a 8*8-pixel 

" A'*- A 0 *^ ^, u ^'^ .^f*4M<^> luminance-signal unit and two color difference 

[x v; : L 8 \[x-#$£til$B£fe'^#&(Dl$. blocks'are included in one macro-block. 

. t 2i@co-fe^^ny The production code amount control which 

v v : £ ttT ^5<D ^ Wii "trfo determines the quantization step of such a 

V 'So ^:<£> <£ 5 uzfa y 2 macro-block is performed by two step called a 
A^ -:A- WikTikx^ y y&fefe^ setup of a target code amount, and the control 

AA: A^M^MMWii< kUW-^Rv) of the production code amount by the target 

} H c : £\ S J: 514. code amount. . ' , 

: ': v ^C; 4 ;T<yb o£l ' ' ; .' [0006] - • ■ " - . 

• V "vs^ M^it(Dtt%.tteZ> I t° Now .ttie'target code larndunt per sheet each of I 
-A^A^^''^^^^^AB picture. : used as the object of an encoding, P 

A A, y*&&;¥&fcW&W$^ J SL picture, and B picture is made into T, T p T b , 

.Sr^H-^r'ti/Tj ,-■ Tp , T b t L, respectively, a difference With the sum of the 

^** A:>;, ^p 3 U<D \i°-? ^xphfl. 5 G code afribuht assigned to the whole GOP which 

V-^' A\O^MWli^M^^hhlt^-^rR is made of three sorts of these pictures, and 

<*rt\m^£^{zW-%fc £ titz 3m<Dt° each code . amount .of three sorts \ of pictures 

^vs^o* .j-.-^^-v (D&ffi J $ik(D%a k. <D^ which' it already encoded, that is; the remaining 

^fy^S^^&i^A^^^^M^X. code , amount which \ this GOP should be 

, assigned' is seW^ number of 

* ; ; 'A^M tG 6 P W©iO I t^f sheets that is the number of sheets of other I 

J^'S'S'f ^^S^.'c. * ° • Picture, P picture B picture in the same GOP is 

■y^^^St^ib^BVp^^^h^ setfo (Ni (however, at the head of GOP, Ni= 1, 

'frfy&rhttytoiAiizfcb G O-P ^ft^-e, other than that 0); Np } Nb) 

v^Ni= i^'^n^Wi'O), Np , The degree of conversion of the code-amdunt of 

'A A; ^ ^ ■i ^'^ ^-Yfctt-tZ) P picture with respect to T picture and B picture 

^irAA?P'&?^^£X$B\??3-.^(D is madeinto Kp Kb , respectively. 

• ^v, . j; .. i-^F ^W^^-^* 1 ^^ K . Moreover/ each , degree Vof .. complexity .'of I 

_^^?;£^sfc^o:a> i ^^;' % '*=> t> picture which recently encoded most, P picture, 

•tjC . ; /M&^W&fc Ztitc I t°> ^ and B picture is made into Xi X p Xb, if the bit* 

■A Afc'fy'* P tf ^ ^ ■? , B t° ^ ^ -v CD rate of a trahsmission-line is made into r b , and 

:&^Mlkt:X\ , X p , X b i number of ^jctur^jfdr 1 'seddhd is' ^cle Iritd r p , 

^^IS§co 5/ h • \y— Y % r b , each target code amount that is the object of an 
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1 ^^p^^ : ^^^'k.r, p . b '-t encoding now I picture, P picture/ B picture ' Tj 

:• , - : v>A#^fl>©#ifei fco' T p T b , tj =max {R/qi , r b /(8r p )} 

; r-> B ' ^ y-p&fa «##itTi' , But, g, =1 +{N P Xp /(KpXj )}+{N b Xb /(Kb Xj )} 

, T p ., T b fiv ' \ They are these. 1 

Tj =rhax {R/ q i , r T b =max {R/q p •, ,r b /(8r p )} 

..V b. >' ( ' 8' r p ) } (2) 

(-1) ; • Itcorrects, q p =Np+{N b KpXb/(KbX p )} 

'. ',tLtzL^ They are these. 

qi = 1;+: (n p X p / (K p T b =rriax {R/q b , r b /(8r p )} 

" . : ' Xr)'} '^"{Nb'Xb^ ^ b X f ) } (3) 

V ; ^ •'• •Cfe'«9 i-^^Vi^v^M-'^/.v. Itcorrects, q b =Nb+{NpK b Xp/(k p X b )} . .:. 

'';.;..'':::'V. . , Tp —max 4 R j£q p , . Vr". It is expressed. . \ . .. 

^r- ; --'(^^^r,^- : -:) } .... ' ' 



r>--» . i5 p .-N P 7^ {N^.'%Xb> (K 

f*7,U; :=ofiax:-{;^q;^;;,-.f;: 



[0007] ; . ; : ; . ' " . !'/V-?- ' ^ ri'v- 
«fc b tzM'MjjJOii, h b Such a control system assumes that the 
ih/wi' ^^^^^^^KM^H^^ channel capacity which transmits' a moving 
••' &&i*m%ift^&&ZL£ image beforehand is fixed. 

37?;3?Sj^ the transmission channel is^ Mbps in 

-} order '.tb control the production amount of 
: ;pJw"T5 {ciitej^^-^r ^/^s, information of a moving image by this control. 
; t'/t:{ic '4:Mbps :;r ?fe 9 V '4.;' It is- the' system which gives eabh i* target 'code 
"'\ \ ' : Mbps ^ amount which was adapted for I picture, P 
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; V , P t° 9 & -V , Bt7ft picture, and B picture ih,4-Mbps assignment. 

[ 0 6 6 8 ] [0008] 

: i : Kltt^fe^Sr^!)^ J: < fr 5 tc£> In order to transmit a moving image efficiently, 
; ( teii^M%k?' J r^si' : fcl£ t #>T two or more channels are multiplexed 
^ ^M^t\^\ ^(t)^Mi^^titc^ collectively, transmitting in the multiplexed unit 
- {££fcj£1-Z>(Dfc— f&tf}-x:& is common. 
d ... In this case, the capacities of the multiplexing 

. ^> fl:^ O ^ ^ 1 5 M trahsmissioh-line which can be utilized are 15 
v bps , 2 5 Mbps\ if ~C 5 0 Mbps, 25 etc. Mbps, etc. 
v : :f'*©^l^fiili|i©t t Under the, conventional production code 
;r - • S (^#fi^b{5i^^^f Uffl^ amount control, when utilizing this multiplexing 
/ : fei: ;ti£^^^^ii transmission-line, the capacity of a 

transmission-line is set to 15 Mbps, the number 
.^- t ^ channels to transmit Will be 

•^i:^;' \k ^.^te 5 Mbps. assigned to three channels, then each channel 

■"•a^ fixed 5 Mbps: 

assigns the transmission rate 
to each, channel fixed, it has an Independent 
c.^v^ relation between channels. ; . ' . 1 

: ? ,||Slitf^KiIl^fft . A moving-image coding equipment will operate 

^;^f)^^M^ £ ". independently to a multiplexer, respectively,. 
' ' ; " \ ■ '■ ' ; ' ' v ' \ 

Vj^^Ci^M^^^.'^'V'. •• vV~"-* 'H:-.-" .. . "• ..." . . .. .. ■ 

^^ul-l^M:0^t ': ... V'. ' .. v [0009] : : ' ^ .": 

f; [PROBLEM to be solved by the Invention] 

v i; rK'^^.-^'r* "• Generally, when there is n6 production code 
^iJtel&j ; 'i^dfe^F#ft{Hfflli s &V^- amount control, the intense thing ofa motion of 
^ v4A^^feli^^lp#^P% ; 0#.L a moving image has many production code 
■^^^iW^^^^W^^'l'V amounts,. '^Vid^thd^thi^wi&i^^s a motion has 

few production code amounts: ; ' 
. /P^K i<^14©^fe-5fcfcia Since there is this characteristic, if a fixed 
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■r 'fctfy*£M£$^&$lfa £fr 9 1 production code amount is controlled, as for the 
; y tf W)%<DW: by ^^(DitMWi^ intense thing of a motion; a clarify will 
;v: ilbu4|o^^V^fe(iB ; deteriorate,, the phendmehon in Which. a. clarity 

If 'hi ;Z v itWift. STi£ ^5 V So M turns into a high quality more produces the thing 
; l ^^TS 0 l&^te^Y* with less a motion. 
■ < The subject which must be solved that the 

>£oT'^ in a clarity will consequently 

' - & ^ ^V V ^M-^^ ^ ti/T V> become bigger between each channel was 
• j-Tco-. , ' : •,. remaining. 

[ Q OU O ] [0010] 

J : '^ [MEANS to solve the Problem] 

a CfQ$<D£fc(pfci£ u^r,. The target codie amount, allocation device 

.2 Jffi between channels which considered so as that 

\^u&&&yffi rate after whole multiplexing 

^Ifc'ff.^ might become fixed, is formed, and a target 

code amount is adaptively given to the picture 
of each channel frorri the whole rate according 
iv+!t^ to the complexity of the input imagV.bf each 

channel: ■ " " ■"■'-^ • - / 

The production code amount in each channel is 
^ -%>^ t^h-^^^W^^^k dynamically controlled by this. : : j _ ^ 
V h^l v5^Mbpis> v ^ example, when the whole transmission rate 

•V '^itjffiW^^Mi^TS^^^ Mi multiplexes the moving im&ge of three channels 
» 2%$M)J> fi- by 15 Mbps, to the intense channel of a motion, 

B'5"Mt^ bit * rates fewer than 5 Mbfis ire assighed to 

1^ the thing with less an assignment and a motion 

•v Hfote£*5 M bps ; 4> & V > for many bitjates frbm 5 Mbps. 'X v 

!>;,■•: Means to control this; rateM ; assignment 

vift^!?^ dynamically according to the; complexity of the 

; ^ti ISf ^f^^^ ^ - 1 s ^ ^7 ®ti t moving image of each input channel was 

established. " : r . V; ^ V/'*-- ■■ . : . 

[ 0 0 1 1 ] [0011] 
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tf^ffi] [OPERATION] 

; ^^^^)^'<DXtlMi^.<DWM^' Since it can multiplex keeping constant -the 

ltj&pX¥y b • \s— b%W)ffi clarity of the moving image between each 

jdfiJ^TSi <!: J£ ^ t7 #^ channel; by assigning a bit * rate dynamically 

::^r%^Vra^ilili^.<^ilSt^-->t according to the complexity of the input image 

*j ft £ &M.ik \^Xfei£u of each channel and can be used to the limit of 

£/M-;i^^^PM^M^^^i~A^- ti^, the transmission rate; the clarity of each 

fp;-; ■ ^ ! '-^^-fi^\-.^'^^^/PibMK channel becomes high-resolution, . 

l^f f- ^ .; • ■ .•••«;:■■• - . ■ ..v. : •/ • • • _•• ;■ •■ ••• . . ■ • ■ ■ • ' ' '•. ■ '• ' 

'''''''^pX0 0 1 ; 2) : ' : ' ; [0012] 



JSSBtlWl^'-' ' ^'U- -'; : ^v',- [EXAMPLES] ' ': ^~ ' .' 

^<; : .~V ; ;: ^'-f^HW^^.^^^'^ Tr^V'cli^lTS'ira'ngemfent figure which ' |hbws 
!i !^ ;! . ;X ^ '^r IS] i , t ^ ^ H> 1^ ^ "f" S o ^1 one'; Exarriple of this invention is shbWri and 
< 1= ^f"i^fla^^^r^>P'^#5-^b : demonstrated to FIG. 1. 
-A'ty, ^S^^^Tj^ lyit^ \<5 » , The case where M channels are multiplexed is 

shown in FIG 1. ' '• 

^ i> 4'-^4\?\-''zf--- 1? 5 T-m;? (15-1.., 15-m..., 15-M) are mdvihg-irti^ge signal 
1 : 5 -Mli- ' ^tu^M 1 input terminals of the 1st channel:.., thVhi-th 
v-^^m^^^yi^ :; channel..;, and the Mth channel, respectively, 
ji^iii From here input - signal is • input , into the 

;|^- ; '^l-^hho i i /^kA^^tv moving-image , encoder for each channels in 
\ -v ^^^^^^^^^-a 1 ^^^ each (11-11, -1i-hi:..;11-M). ' •'- 

/ v : f M^ft)l(^#¥/t:^ l-l - 1, : Moving-ir^ge encoder .(11 ? 1,.. t 11.m.„, 11-M), 
' 'i 1 —in, 1 1 — frorn^the^target code^ amduht' allocation device 
■^^■ \^^^'^o W)M®l&f§r{km 1 30,:tfie targe.t code amount according to each 
• .^J^P .^.-I'i^lJ:.^ ^u.^-pr^m t y^ .1. pictur^ * typei Which ris gbing itb jsncbde'by this is 

received thrbugh: a signal wire- (39 39^..., 

-'T.^^'f-^'' M-7'\z.i&t ■ Trie mbvihg^rfMlge' encoder 11*1„., ii-m..., 



12/32 
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z if f : ; ^#^J| % 3 9 ^ 1 114/1 utilizes the received target code amount, 
/C'^^ and so that the picture which encodes may 

come near a target code amount, quantization 
^ff^^^p;V'—^ r ; : ;> 1 1 — m, step * size is set up for every macro-block, and 

bit * rate control is performed independently. 
:r .J : M&$\Ri UX v- ^rfr 5 k° The data of the picture which it encoded are 
ft @ Ufa^lkT&iUiz. ft 5 . impressed to multiplexer 21 through a signal 

wire 18-1...; 18-m:.., 18-M, multiplexing 
; S p ^ ; ^#v? ti^n s/^^teiSZii treatment is performed, and it is outputted to a 
' " ( c V LV<-®^^ l/r-r h transmission-line etc. from an output terminal 



Zft 5' 0 # -^b^tifc =f-Y 29. 

pv¥f 'Z '<D^^m^M-i 8 -1 

;j;;^::; i J ; wi-'4;] : ; > ;;; • .y.- ; - ■■■ . [oo*i4] 

. .:'*,;« - .'. : ^>« U;Ufe£lkik ^ $ 3= 0 fi&-^ • Target code amount allocation device 30, from 

encoder 11-1..., 11-m..., 11-M of each channel, 
-i^" ^'v-X^L^'in-/^? **^vj!"'.'t : l t '.-r-'jKlj6^^> ^' the mean value Q of the actual code amount S 
•V ■i'^^^^^^^.^f^--^- 1 ^ . of the picture which most recently encoded, the 
■ : > A -Y}(DMW^<DW^rMS i 4j<D \£&s . quantization number , of steps in each 
•r£&M&&Mm&&y34&^i- macro-block of the picture, and the picture * 



rsmy ; w l ^W^it^^y ^W^^f i^i^. type corresponding to S and Q, and the picture 

* tyf> e which is to encode by this is received 

'y '. .^F ^ -fk Usfe*d . t .ff&'tf The suitable target code amount with respect to 

?^.'.^.d.^ ^w;;^^ •>^^ : fg^-^sl, L-,- .., each picture of each channel which should be 

v^SS produced was assigned from the whole 

■^-t:> 1 % '£''<i> fd:iWW£ transmission, rate : frpm ..received., information, 

'^y^'^^'f^MD^ Vti-^Kn and though; a^slg^ 

; y :^^^^f^^f'^WWH%- the' allocation Jn^ is given to' each 

■/ i/ . *££ffrftfej£w--- h frhWIk movirigHmag'e. encoder i 1-1..'., li'-rri.:., 11^/1. 

9— 1", 3 9 
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i r-Mti¥*/5o 

[ 0 0 1 5] : [0015] 

Z.(D g jfctil ^£§'3 0 <D— The general principle of this target code amount 
W^lll:l&Slt5„ :^$'M allocation device 30 is ; demonstrated. 
^ j r^)\s<DW)WiW&fo'b ho t There shail be a moving image of M channels 
:)jv Mm^^^<VW)m&<p¥ now. ; ; 
? Ei^XS^t tiwM f The target code amount which the picture of the 
ft £: T m £ o 1SJ 'l^-CD Tci6 K moving image of the m-th channel should be 
fc° 9- ^■f ' 9 H~f \% I t°^ f:^r, assigned is made into T m . 
P t7 fvv jo<t TJ^B h" ^ CO Since it is simple A picture * type shall have 
9 *)« lllLKiV^©i: t only a 1: type of I picture, P picture, and the B 
<5o ^mf'-i'^/VWiBlii^Wli . pictures. • ' ' 

It^M^ ^ff-gcTjRfefe co = What required' for the' degree of complexity of 
&A m t Rt tr#lEM^<^'f5i ; the moving image of the m-th channel by 
i^mp^i^V^ h t "t"5i ivfe ^suitable means is made into A m , let R t be the 
N tt#^-> if <5 ii ;0?|j5j ^transmission rate of the transmission-line after 

<D fc b ^ f-Vgr/e&5 0 r<D <t ; #; multiplexing. '•; '■■ 

• T m ;£^T<£> J; 5 {wTH$""l~2>o ; Moreover, N is the number of pictures for 1 

; T m =R t Cm A m / |NZ second in each channel. 

• ( C j A j ) ; } ; At this time, T m is calculated as follows. 

(4) r T m =R, C m An, /{N (SIGMA) (C, Aj } 

^ ■>■■" - '. .[■' (4) : - 



[00 16] : - . • , I 

/cfcf W C m (iHm^Y-^/W^ However, C m is the. constant appropriately 
II LTjI#J|£$:£L tc jk&X* & determined ;about the rn-th channel. 
y0,v t it] ± t:frib-M£^<&&[ '(S\G1$) exprl&s^sum total from j= 1 to lvi. 
ffi&Mt>\>X : \~^'5 0 o'i <9 _v f £ It is requiring for the ratio of the degree of 
^'\^;V(O^M^l<dW§.^M ^ complexity of an- applicable channel from the 
# X^xWU^^/^XDMM&O degree sum of. complexity of the moving image 
Jt£#a6> teilfv"^- h RV^SB5^ of all channels, *ahd; -allocating transmission rate 
iA?fc 5o R t in other words. - 



i^^v^^;^^- fitf??;?-'- v-- T'- ^ i4/a& ; ' ; ' : ' . : (C) DERWENT 
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[0 0 1 7] [0017] 

:\-\&&fcBfa&$MWi&£o<0 FIG. 2 is showing the detailed circuit 

: v ^MMM<Difcfflt£\&&ffll$%7r; arrangement of one Example of the target cOde 

VLTV^o ££-"?>3u M^-y^. amount allocation device 30. 

WftW}Wi&.\ttt LXifiiiJfctfyffi-^r Here, adaptive code amount allocation is 

Mffl ^ fi?ffctiXV^Z) 0 M^-y performed to the moving image of M channels. 

■■&\><b%ft%ti\Z.ttl&\jX\Z9 The signal wire (19-1..., 19-m..., 19-M) which 

•f-^ ' '^^T T'ltMi'Stf #5rS receives information about a picture * type 

tt3x<5ff-§-^ 1 9 — 1, 1 corresponding to each of M channels, switch 

9-m, ••, 1 9— Mb, #ft (19-1..., 19-m..., 19-M) (31-1..., 31-m..., 31-M) 

SjWt 1 9 — 1 , • •, 19— m, which chooses information from each signal 

,;i 9 -^M^fiCtfftSri^ wire, the channel processing section (33-1..., 

~t%>7-4 3 1- l i ••, 3 33-m..., 33-M) for processing information about 

1 — m, 3 1 — M<h > the picture * type of each channel from each 

3 1 - 1 , 3 1 -rri, switch (31-1. .,, 31-m..., 31-M). 

3 1 — M^\P>.©#^;^r^.y^ And the target; code, amount .computer 36 for 

(D^^^^ ' ^ Ay^Wf^xl receiving information about each channel from 

0^:!i}i^-f-^tciba)f-^-^-/U^ ' each channel - processing section (33-1..., 

S1hR3 3 -j l-, - Sir 3 3 -m, 33-rti..., 33-M),- and calculating and outputting 

•••, 3 3 the target code, amount of each channel and 

SilfiS 3^3 ^; 1 , ■-, 3 3 -m, switch (37-ll., 37-m..., 37-M) for choosing the 

3 3 —M /V target code amount Output to each channel, 

^ i^mir6^0^nx^^^ there is a signal wire (39-1..., 39-m..., 39-M) 
;.V /Pc#@ WM^rfti SrtHft L X ItiJj 'which , reports' a target code amount to the 

• . ;1~ 5 /c #> cDf g tg$^fttr-3?3& 3 moving-image encoder (11-1..., 11-m..., 11-M) 

r rr 6 <!:^#^^/^(7ys^^ of each channels /•. 

. ' '"T.'^^-'iV^r-s 7/ni, . . ■ ;;. ; ;/ ; ', . 

V ■: 'mM^i^m^£im^m3-9 : - - -.■-»•_•■■■■■■ . •■— : 

, 1 ,' 3;9 -m, 3 9 - 
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^^-•^^/^WM^ 3 - 1 , .; Since it is. the same, it represents with channel 

3 3-^m, -3^3 —M<Z)rtg|$ processing section 33-mv ancl the internal 

: i:lfW)fclt\pl ZXfoZfr composition and an operation of each channel 

b > ^^fcifkfeM 3 3 -ml? processing section (33-i 33- ? m..., 33-M) are 

.'ft^L^t^^ti/v j t^.\z.\tW$. shown/ degree computer of complexity '51 -m, 

:Sff#^5:i -^-ni, number counter of pictures 52^m, and picture 

IfiScii 5 2 — m, ^f^^jjkW conversion device 53-m are contained there. 

3 —m&i£$.tiXyy&o S The channels control section 35 is performing 

'0$-%&fftW& 3 6 c6$\^ioX control of the target code amount computer 36 

xfix j y?f-$ 3 1 and selection control of switch (31-1..., 31-m.:., 

-mi 3 7-1, 31 -M v and; 37-1.;., 37-m..., 37-M) through the 

3 7-m,i#, 3 7 -M© control line. (41-43), • ' 

/ 5 tmnWt 4 1 ~ 4 3 VX 

[ O b i 9 ] " [0019] 

•¥ ^/v^kStC 3 3 cDftbf^^r If the m-th-channel operation demonstrates on 
Jlife^ ^ ^^Ot&^^{^ U^. . ; behalf , of an. operation of each channel 

m-th-channel choice 

: : : k(*f;r^>i^©lW : ^ 5 (di^wili^be £erfBm#d by turning ON switch 31-m 
:. •? flJ#P#4.fl ,*5 :'i '5* 4 2 & t and 37-m through control Hn^s 41 arid 42 by the 
X^4y?~ 3 %^tD.$o£X$3 7 channels control ^section 35, to the target code 
: — m%#PizpXftfrtiy amount computer 36, it is simultaneously as 

f ; : ' . ■ : }ipM&&M$M&3 6(i^u^fpiidws. I 

L Xi%£^m¥V^t^^^h''^ reports that the m-th channel is chosen 
;1 : V X^Z> r ¥%fjfiJM 4 3 j0f L through a' cbhtrbl line 43. . ! 

•t^'|> < *.5o'.. £'ftte^ifft-£i& Tfie^byHVrtfolWja^^abdut the picture * type 
1 9 .— .md* k 4$0~ 3 1 —m from mbvirig^ima^e* encoder 11-m is reported to 
> . . h>Xtyp$$%ffc&l_ i channel 'tfeltmer#sefctioh 33kn through switch 
.•.%: : ;W . m&bto&^^h- ^Vl^W 31-rri frorri sigriaiiwire> 1 r 9imi the target code 
f . . • : ^£tf reported by 

v' •' -ihr3.fex.^>tL % iH^rtsirl^ signal-wire 39-m through switch 37-m to 
. V £ Kfc 1 ^##'Afi^ ^ y moving-image encoder 11-m. 
' : ' ; 7^xh^LX^^M3^ff , ' ' 
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[0 0 2 01 

*.to"S'«W#I:.&*;h,*r*LT 



[0020] 

In the m-th channel, the target code amount of I 
picture, P picture, and B picture is made into 
and T mb , respectively, let what 



mi; T mp , 

Tmb t b, ^£U^ collected the remaining code amounts which 

^bTV^ft.cpGO&GO PKff- each GOP of the middle which encodes now is 

Sti'Sft.&'offr-^fc&M^-Y'* allowed by M channels be the residual code 

frfiM & fc (?) £ R amount R, it considers as the number of sheets 

t b, N mi , N mp , N m b ^r^m of the remaining I picture in N mi , N mp , and GOP 

f- ^Mzj5 3 M&ft b that encodes N mb now in the m-th channel, P 

/ "tl^GO Prt<D£g <9 CO I t° 9 picture, and B picture. 

& -Y , Pt^ft, B±7ft Kp Kb is the degree of conversion of P picture 

. <D$i$$t;b't : 5 0 K p , K b fi I fc° with respect to I picture, and B picture. 

f { ^*J"1" '^P • ^ ?^J> B. Moreover, let S mi , S mp , and S mb be the code 

the rh-th channel whjch 




£ b v Or™. . taken as thbse degrees of complexity. 

^ Rb and the number of. pictures for i second are 

^fyW&k'lifi- :Xmu : ;tmadevinfe r p for, the,. bit •*•'. rate of the whole 
N Vrahsmissibn-line: - - • ~l v> 



f «£^t»^eV ^ 2:OT^iI '9 {-^^hjerefgire, through signal-wir^:i9-rh and turned 
m%5'£X£^>iz.f£'itcX'( y*f- on switch 31-m of FIG. 2, from moving-image 
3 1 -m^^ bTSjii^^-^-'fb encoder 11-m, by the picture * type (signal-wire 
; IHI 1 1 -tn^h^iiMcT&KW-^- 81-m) of the image which most recently 
Ak£ii1tm&:<OV?~frA"i%4: 'endbWd, -the'' actual code amount S is 



DERWENT 



^i>^jB^f$i'8\X^x^}yi^ signal-wire 82-m, the average quantization 

|^^f|^;S;6f;^^ 83-m, it inputs 



x 5> - into degree computer oTcpmiiilexity 51 -m. 



1f $IS^fhi^5 If^ m 51 -m, the 

picture is 



■"X mp S mp Q mp X m p— S mp Qmp 

(6) (6) 

X mb " ~ ':■ S fpb ■ _ '.-;;4- : ;Xmb = Smb Qmb 

(7) ; ; ■ (7p"" ; - 

Xnii, Xm P , Xmb It is assumed that the initial value of X mi , X mp , 

tcbXtf, 8 3 ■■: 2X*h%k and X mb is 8:3:2. 

{Rfci~&o ^B&ftMB 5 1 - The degree X of complexity for which it required 

•41 

rt;as the equivalent 
at the time of 
i , the jrema i n i n q GOP as 
j; : B picture. 





ril which shows the 
efwhich recently 
Ijjsv i qR ut^l j hlo^ici u m be r counter 
temaihihg I picture, P 
■JjgftXis <9 ; £ C '^$tf£<D G picture, B picture number-6f-sheets N mi within 
O P ftX*(DmV (D I ^^ri; ; the; here present GOP, N mp , and N mb are 



DERWENT 

iPt^ft, Bt7f calculated, signal-wire 85-m is impressed by 

. f&Nmi, NmpV>Nmb.^v^ picture conversion device 53-m. 

fe-JNS 8 5 - rn ^ J: i h° V^^c \ 

..." ' ;.' 

:i0 6 2 4]'i [0024] 

'Q#^¥l$M-i$'5 3^m~Cte\ With picture conversion device 53-m, the 
W^Ms^— mt^J: <9 A^i^tL degree; of complexity of each picture input by 
t°> 5\^r b^^lSXmi, X . signal-Wire 84-m X mi , Xm P , Xmb , each remaining 
hp, Xmb '^? 5 fs^^"8-5 — nilc" numbers of pictures input by signal-wire 85-m 

&' i Xtl^Mtf^ (ti&Wf- : N mi , N™ p , N mb , and 

-)r^N m i,;. N m( j, N^bx fcctt^fS Each equivalent ' amount picture * type 
. -*jh8l-8 6 — m^i^^Jtfeo fci g corresponding to a target picture * type using 
Ufi \? '••^-^•^••-(-i-t p ^-"the'ta-fgetpicta're--* fype-(l -picture; P picture, B 
■'¥■■*?, Ptf^^-Y, Bt'^ft) picture) received from signal-wire 86-rh, 

MoT, @^COt°^^^ • Cni.Cnp.Cmb 

Y:/fe^J&'Gfc# t°^>^ • ^ ' IfcaiculaM'tnese as follows. 

7°^co^4e mi) C mp / C ' C mi =N mi +Uii+Ui2 
mb 5:^7© i 5 \mW-rz>„ (8) • . 

C mi = N mi + U m +. U i2 ^BUt; UiV^NmpXmp/tKpXmi) 

(8) \ /a- .;•.,> U^Nmb^KbXmi) • / 

tttcC, ■ *• ' : -! ■' ' : :-- ; ^itcarries^utr v .- :; ••• •"" "'" " 

Uji— NmpX^m^ (Kp Xmi) vCmp^U p i+N m p + Up2 
Ui2=NmbXm6/ (Kb Xmi) (9) } { '-' 

£.i"<5o '•"".'•:''[ But, it is made 

■ 'v G'- mp 'r=!u p i + N m p+ U p2 Upi=N m iKp Xmi/Xmp 
^9) . ^v^j • Up 2 =NmbKpXmb/(K b X m p) > 

.°-|;| : ■ . ? 

Upl — NimiKp 'Xmi/Xmp C m b = Ubl + Ub2 + N m b 

U p2- Nm b KpX mb / (K b X mP ) (10) 1 A'--. ,-.<.= — 

£T<5o ~ £ j But, it is made .". 

' . G mb ^= ;U bl + U b2 + N mb Ubi = N m jKbX m i/X m b. • * I *f'i^ 

(10) r yj| U b2 =N mp K b X mp /(KpX mb ) ' ' • 

U b1 == N m jKb u Xmi/Xhnib 

Ub2=N m pKbXmp/ (KpXmb); ' : . V:' ;i < , ' 
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[0 0 2 5] [0025] 

r cDth#^;^T?fc5£ \?t f- Equivalent-amount C mi to each picture * type 

■V • 9 -i "f^O^M^C^, C which is a result of this calculation, C mp , and 

mp> ' Cjnb 

fi, -#^;^r$fe3l3&5 Cmb , it is added to the target code amount 

3 ^-m^^ff h{7 r~tnic X computer 36 by picture conversion device 53-m 

9 @ WM^M+W$s;3 6 -sdO x. to signal-wire 87-m. 

^tL5o 01 B# lig ^ ©! fc° ^ Moreover, simultaneously the degree of 

• ^ ; <^t£^J^ bfc^$|^ complexity corresponding to a target picture * 

Xmi, 'Xmfr X^6 ; £|fl 8 4 type (Xmi , Xm P , Xmb ) from signal-wire 84-m, the 

/>ih^> h ; *|iJ#$l 4; 3' <£>^ LT picture * type of the target of the m-th channel 

V^fmf t^WII©k7 which is showing the control line 43 by 

. $ 4 ^^ff -^^8 6 — m signal-wire 86-m, furthermore, by most recently 

^ <fc t9 v £ encoded I picture, P picture, B picture code 

i '£? ¥?r, P k^ amount signal-wire 8^-m (S mi , S mp , S mb j, the 

B^^t^ffiSmi, target code amount computer 36 is received 

S mp, S rVib^iS^^S 2 ^ m from channel processing section 33-m. 

^^^/v^il# 3 3 -m^g;., . .. " . 

[0 0 2 6] j [0026] 

B ^#-^fiff^ 3 6 -Cf4, # With the target code amount computer 36, from 

\ 3 3 ^1, • , each channel processing section 33-1:.., 

■\ 3 3 — m , 3 3 -M^^ 33-m..., 33-M, each equivalent amount picture * 

to the picture * type of 

; y each target 

..^.^^©ftpfiCii,. Ci p , Cib, Cii,Ci p ,Cib.. M C m i I C m ^Cmb-^,CMi,CMp ) CMb 

*"j C m j, Cmpj Gmb» *") C And 

'. mi, 7 C fOip, ; • C Mb'- t^ r WMv> t° ? The degree of comp^ to a 

" • ■ ■ >..- : ., * >, • "... j - y 

X ii^X ip, .X ib>_ * "r: Xrni, .S X Xii,Xijj J Xib.-MX m i > X mp ,X m b...,XMi,X|vip,XMb <t i 3 

mp, Xmb, Xmi, XMp, Xiw> target picture * type. 

liOt7ft;?'1'7 P i:, And the code amount of each picture which 

ft $ recently fencbded most ■ . ■ . 
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* " * » ^ mi » 



. mi, 'Sm p , S M b t$r^(t$toT It is as these. 

[0 0 2 7] [0027] 

■BS#-^fi8tjfcS3 6"Cfe\ $ij By the target code amount computer 36, the 

$1^4 3iSJg^L"CV^S % Mz. control line 43 is indicated, for example, from 

fiiu %vd^^ ^)V(0^4 y ^ 3 the m-th channel from which switch of m-th 

l --m^tyi:/ioXi/^im channel 31-m is ON, the actual code amount S 

^ *t ^/vd^ £>\ if -^-^ 8 6 — m of the image which received the target picture * 

{-± 9 Si^t^f 't • type by signal-wire 86-m, and was 

Sr'SttR!9\- I^B^}c:jf -^*H8 2 simultaneously received from signal-wire 82-m 

— mfrb^tf&^fcMhMfc\z and which most recently encoded, it subtracts 

W^t^titzW\W(Dm^(OW^r frbm the residual code amount R which 

JtS£\ ^E^^fcLTl^S j* collected the remaining code amounts which 

^OQO P^fpitt^a^ GOP pfvthe middle which encodes now is 

-^-Hi ^M^-y ^-ji-ftM £> fc2£# allowed by M channels, and let this be the new 

A-R U C , ti?rirfc residual code amount R. 

R-^Tf 5 o GOP GOP sets initially and that to which all the code 

<Dft#Jlc:}ol^-Cf*s amounts Which GOP of each channel is allowed 

R ^ LT #^ -v ^/£<£> Ci O P ic as a residual code amount R were added is set. 

titcbptf-£vh£fr6 0 % ';. ....f- 7 -. - - - 

[0 0 2 8] : [0028] ■ 

s&m : ?- J Y4-;i'<DftW:P> ^ Each providing target code amount given by I 
■ Lfc I fc° ^ ^- picture, P picture, and B, picture corresponding 

■y; P k°^-f , B t^^-Y^ .tojthe picture * type of the target of the m-th 
£*l 3 1 H channel, U , T mp , and — • 

mi» Trhpj T fi@ # ; ln; the target code amount computer 36, it is 
W%rMMirW& 3 -6-t£:*JV>T-, W calculated as follows. ' 
TO^.p^ff^^tLSo : T rni =R/{(1 /X mi )((SIGMA)C ji X p)} 

T mi =R/ f(l/X mi ) 



( £ C 
(11) 



X ji ) } 



- (12) 



T mp =R/{(1 /X mp )((SIGMA)Cj P X 



1 ' ! •' : (6)'d : er\vent 
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(EC 
(12) • 




^^{(^^((SIGM^CjbX jb )} 

(13) 

(SIGMA) expresses sum total from j= 1 to M 



T mb =R/ {(1/X mb ) here. 
( 2 C Jb X ib .".') } 
(1 3) 

/ £ ^ T? £ it j = 1 frbMt. T*(D 

[0 0 2 9] [0029] 

BMW^ik&^*%;i'?£X*#'% In order to prevent a target code amount's 

< M 0 , i)5f t^/Hc inclining very greatly between channels, and 

M VXMi&i&i^lkSXTizffi-^rlk assigning a code amount to below the minimum 

&&l)^XhtiXL~£.?<D%:V5<* required amount to a certain channel, for 

tz. £> \z , fc «b x. tfMin T <£> example, Min is defined as follows. 

«t 9 (i/Sfe^Min t H^- U It is godd also considering the larger one with 

; fiTmi, ifmp, Tmb Min, providing target code amount T mi , T mp , 

^^'^MB^W^U^W^riT aVid T mb as actual providing target code 

mi. Tmp*. T mb b L-~Ct> X vy amount T mi , T mp , and T mb . 

(PWs&, Min teAffiUkppK In this case, Min serves as a value of following 

3 i ^ 5 o , Formula which guarantees the minimum picture 

Min= r b / (8Mr p ) ! quality. , , ; • - 7 --V 

. (•14,) ■: , . ; Min=r b /(8Mr p ) ' . ■ 



&J-fc$o\/^Xi$fcbtitcH-%-B The providing target code amount required 
WM^tTni, T mp , Trtb.Sr^ above ! 



[ 0 0 3 1 j [0031] 

£ g^#^-*SiJS^ 3 0 Furthermore, it shows in FIG. 3 about the other 
l-fc if ^MitM^rM.^ ^ ©i© Example of the adaptive code amount allocation 



[0 0 3 0] 



(14) [00 30] 



■ I tf > f- * , Pk7ft , B £° 



and Tnib are respectively set up as a 
target code amount of I picture in the m-th 
channel, P picture, and" B picture. 



in the target code amount allocation device 30, 



^6/19/2003 ■ 
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H&ffl\/^Xf&$~$' <5 D it demonstrates using this. 

I'O 0 3 2] ' [0032] ; 

El;3©gicw4s^ig^ 30B of 

(c:pv^Tli> m.2 (D^WMpM, FIG 3 is-demonstrated using the m-th channel 
#j^2s 3 Q't^VjrS^-iise U' paying attentibri to a different point from the 
X^m f-^j^m V^TiftBJi- target code amount allocation device 30 of FIG 
•So ^^>^3gSP3 3B-m 2. ' :: / 

(tfau ^^y-^MW^.^ 5;2 In order that there may be no number counter of 
;mtfMV^ittbtit^ i^M^ifctf pictures 52-m, the operation with which target 
Ml 3 p B : ^M 2 <Dii.(D t\t'^ . code ambunt ; ;c6mptit6r 36B alsd differs from 
^Mft -5Sbf^Sri"/5o .... FIG 2 a little is carried out to, channel treatment 

j : y * v '• '-. " section 33 B-m. { 

[ 0 0 3 3 ] ' [0033] ' ; 

S 3 (wj^V^-Cfi, m 2 ©k7 f- In FIG 3, since there is no number counter of 

^ictH&lff 5 2 ^miS^lV^* pictures 52-m of FIG 2, nUmber-of-sheets N mi 

£n ^Cffi^tfcSiitWGO of each remaining picture within the present 

P t?©& «9 fe° £ ^ cbflc GOP which is the output, N mp , and N mb are not 

.iRN'rtuj Nm P , N mb obtained. -' r : 

V\, -^^"CHI 3 Id&VTte: N mi> then, in FIG 3, N mi , N mp , and N mb are taken 

N mp y N m bfiGO P 1*1 as each number of sheets of I picture which 

•Slf-j^r, Pt°^^--t, B exists in GOP, P picture, and B picture, it 

¥?^^<D&l&%ib W fobfr considers as the constant which it imparted 

b)sbfyz.btitc7£mb-fZ) 0 % beforehand. 

Z.X*t°? = ?- J t i&M-%jf5 3 B — m So, it is at picture conversion device 53 B-m, 

Xfe< is T?%k 8 4 — vcLpfhJJpM. the degree of complexity from signal-wire 84-m, 

•w- x mi , X mp , and Xm b , from target picture * type 

M8 6 —mfr h<D WM fronri signal-wire 86-fri, the equivalent amount 

Y @ || £° $ ^ ^ . eacri^ picture * type dorrespondirig to a target 

arid Cmb are required. 
C mb %.'MfoX\ lt^r$k 8 7 — m It is outputting to target code amount computer 
If «£ 5 § &ft-£-Mth£ll 3 6 B 36B by signal-wire 87-m. 
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U&ft%r£8rW&3 6 B With target code amount computer 36B, three 

^•r^/V^Sp|5 3 3 B- 1 , sorts of information from each channel 

3 3 B -m, 3 3 B ^M#> processing section 33 B-1..., 33 B-m..., 33 B-M, 

b<D 3 ftcolf $L 1rtd:t>h* & that is, the equivalent amount to each picture 

:^^^^$&lfltCij, Ci p , Cii,Cip I Cib..MC m i,Cmp I C m b...,CMi,CMp l CMb, the 

Cib> *."*» Cmj, C m p, Crhb» "V picture * type of the target from the m-th 

C M i, Cmp, C Mb; ^^^4 i channel; to indicate the control line 43, for 

3 (DftiTsk bf V N <5 tc tz. t£ ^ example, for switch 31 -m to become ON. 

r X- V v £^m^ b (D @ ^ The degree of complexity 
| <»V?i-4 : '^ ; 4^^ Wm. ■Frdm%j,Xi p ,Xib..^ in 
']■• Xij, Xi p V Xi' b ; , ^ 'Vy ; Xnii, X' the instant of the m-th channel with respect to 
' mp,' "Xmb. Xui\; : Xm p , XMb the whole of M channel, the ratio of complexity 

b fr'b \ -V -^/k£ft(3:2>f"t" is made into Z m , it calculates as follows. 
f : ^m^^A>(D^(B^^^- ' * Zm ' . " =wi . /w 2 

tt|f*i-5." • But, W^NmiXmi+CNmpXmp/KpVCNmbXmb/Kb) 
Z m — W ! / w 2 

|-v(*5)- * s • ■ ' W 2 =(SIGMA){N j iXji+(N j ^Xjp/Kp)+(N jb X jb /k b )} 

I itf^Ll^ B lU' ; V ■ ;t- ; ■ Here, (SifjMA)'expresses sum total from j= 1 to 

\ " ' W^NmfX^XNmp'XrM; . . ' "\ " 

'mp/^Kp) +- (NmbXfnb/ Kb) ............. 

w 2 = 2 {NjiXji+ (m jP 

,: Xjp/Kp) . +.. (NjbXjb/Kb) } . - 

r«^i^^,*i_ ' ->v*,/v ; ' ; ■ 

l.-.[;0.0 3 5-j..:V, , '. ' [0035] V 

-1 S{c^i6fcZ m #»£>^m^r The target code amount of the nri-th channel is 

^fo&WM^rMlZ, BUW:^r calculated as follows in target code amount 
*tr3M&3 6 fctefeT0tt\» Vfcbmfrjfer 36B from Zm for which it required 

. ct 5 H6o' .fcfcU 0 here. 

2^>^J-efiR^m^^bUT However, in the example of FIG 2, the 

v^ft^O&GOPlcfF^ti-S remaining code amounts which each GOP of 

& V ©##4&M^+^>i^HI the middle which encodes R now is allowed 
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tbtz. t <o £ l,tctf y 6 r T*iit& should be collected by M channels. 

GOP teffl'S T -5 ^ff-^'it &: However, each code amounts which should be 

Mft */vftM ftfcfe (O'k i~ assigned to GOP should be collected by M 

5„ Tt£t>t>\ RlZfe&k te%o channels heret . ' i 

T mi = R Z m ;/ : C m i That is, R becomes a constant. 

(16) • ,;; r ; • TmpRzyowi ;;v ;-: : 

T mp = R Z m / C m p (16) 
( 1 7 ) ' • Tm^RZm/Cmp- ' ■( 

t m b = r z m / <s mb /(i7 : 

(18) . ■ ; Tmb^RZm/Cmb 

[0 0 3 6] " ; " ' T(18)[0036] I 

-©i^t> iteiio?f^ft In order to guarantee the minimum picture 
: ^Srf'/bfttb\t^ quality also in this case, it sets to target code 

^3 6 BlcifcvytV ^m^V:^ 1 amount V Computer /,36b, ' each target code 
^(D^h^fhCO @||#^# and T mb 

(1 4) t\. are compared with' Formula (14), the larger one 
ttM Lv v^$rjl^«t p {c 'may; be. chosen. - • 

. [0 0 3 7] .'M r>'"| ; [6p37] j 

WiiCOEl 2 , 0'$ Ofij-tr.^.* ^; Each. target code amount of the m-th channel 
- ft1Z$&m^*&Ap&fSM&W calculated in. the example of the above FIG 2, 
, *Tmi, T mp , %W,m?-y FIG 3 . , . 

." ."^>V'*w*3* : J- -S- li^T|^ ^H^'*>^*P*^i,. 7 t:ni Tmp- t.mbvas a. target cbde amount in the I 
B t°?^y fo&&M&) picture'; 'P picture, B picture in m-th channel, it 
iti LXWtfeuftit -^rflks 9 — sets up and outputs to "each moving-image 
1, .•■3 9#7Mi^ ••, .3 9 — encoder 11-1..., 11 -m..M 11-M by a signal wire 
M\t X 5 *Wi^^#ffc«.-Vi j 39t1^39-m..., 39-lvt > 

1 , 1 . .1 j-j ih, •: -5; l il ! An! encoding of a rribying image is realizable by 
— Mlc&'LT-tfj^^iS'j ^Xi£^ ^"giving | the target cdde'amount calculated in the 
^Ji^tf) btifzMMffi%M%Mi above example ;in . order to the moving-image 
. ^ci^tijili^^-^-Vto 1 1 ^ ? enddd^r '1 1 -1 ...,"11^m.„, li-M, maintaining the 
••, i 1 — rh; : -'"'i 1' 1"— Mtc clarity of each channel at the highest fixed 
£ t fei'ot, ^r^^^ quality! respectively. 
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[|§5H<7)«] [ADVANTAGE of the Invention] 

£i-kWL$M Lfc<fc 5 liv ^^^(3: When multiplexing two or more channels and 

£ti&^^<Dif- Y^s^&'&'SLik sending many moving images in parallel as 

• UX#< Wtt®#^M^TU"Ci^ explained above according to this invention, a 

&v£wf$^$M&iJS bias twists in a clarity between channels, it is 

Lfrhfc&^lktDWF further in the tolerance of a transmission 
capacity, and an encoding of the moving image 

M^i^M^X # £ 0 •■ bM^o' qfthe highest quality can be implemented. 

t^^P^^S'ttlfet.^^ Therefdre,^ the effect of this invention is very 

v\ '• ' ; - • , large; ■': : 

[liMfkm^W] 4 [BRIEF DESCRIPTION OF THE DRAWINGS] 

. [El l'f ' . . 1 * = [FIG. 1] 

: ■:&$&$$^M1&$&^^^mffi it is the circuit-arraHgement figure which shows 

f$MX* : &% 0 , r one Example of this invention. 

[0 2] ' H '[FIG. 2] ; ; / i' ; 

01 <DWM %M$$MX* fo;% @ It is the circuit-arrangement figure of one 
Mft%MW\%%s(D— MMMOWi Example of the target code amount allocation 
i®$M$M"C£><5o ; ;.; . device. " "- which is -the important 

constituenfelement of FIG. 1 . 

[Ill 3] '. S'-v;.- [FIG. 3] 

S ^#^-M#l ^ Sgwft!!^^^ It is the circuit-arrangement figure of the other 
<D\i^&^j&MX*&>Z> 0 ' * Example of a target code amount allocation 

: device. 

\^(bmM\ [Description of Symbols] 
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1 1 — 1 — 1 1— Mi [WjM^lW 11-1 to 11 -M Moving-image encoder 

.-^fc* r ^ 15-1t6 15-M Input terminal 

1 5-l~l 1 8-1 18-M, 19-1-1 9-M Signal wire 

1 8 - 1 ~ 1 8 — M, 19- 21 Multiplexer 
1~19-M 29 Output terminal •• 

2 1 ^Mfc^W 30 Target code amount allocation device 

2 9 m'tlffe? i ■ i 31-1 to 31 -M Switch 

3 0. nWM^-A^k^ j 33-1 to 33-M, 33 B-1 to 33 B-M Channel 
3 1-1^3 ifSl '^-rT'yf 1 treatment section 

33-l~3 3fM\ 3'-3b- 35 Channels control section 

1 ~ 3 3 ..B;-M ■4-.M l %>V%M 36 36B Target code;arrioiint computer 

% ■ l - ■., 37-1 to. 37-M Switch : ' 

3' 5 f;^r^/^pigj57 : ; ; 39-1 "to 39-3 r . Signai Wire 

3 6, 3 ; 6^ ife^ftifiE 41-43 : Control line ,[ ; V ' 

H ■ -|. -'r " s v f 51-m The computer of degree of complexity 

3 7^l!~3 7fM'^Wbf" 52-m The counter number df picrt^res 

3 9 — 3 9 — 3 ' Hw ^-^ 53-m, 53B-m Picture conversion device 

4 1-4:3 M$0,:j 81-m^t6 87-m Signal wire 

5 1 -iii ; ! ;• ' 

5 2-m ??t*Mmp : - < , i- : 

| ( • ... - ' ; . , ■ 

8 l ^.m;~8 7 Aml ^f -§-)^ ! 

[01] - }' r--r-y- i / [FIG i] ■ 



r. ' 
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j- Ifci tolt-M Moving-image encoder 
30 Target code amount allocation device 




;W : 6/1^26^; 1 28/32 (C) DERWENT 



JP6-62393-A 



THOMSON 





I" 



bo 





: r ! \ 


i&sfe. 


-:'cO'i;.- 



M 



;::'o6'- 




CM 



it 

00 



■-co* 

".CO.* 




CO 



en/::. 




33-rri B^-M Channel treatment sectiori: ; 

35 Channels control Section 

36 B target code amduht computer 
51-m The computer of degree of complexity 



in* 
cox 
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53B-m Picture conversion device 



(SI 3] 



[FIG. 3] 
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33 Bhti Channel treatment section 
>-v v 36 B Target codie amount computer 

51-m t . > ./The*-cb^puter^of 'degree of complexity 
[ ' 53B-m Picture conversion device 
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■ Derwerit ' shall* not in any, circumstances: be liable or responsible for the 



.direct,: indirect*- consequential or economic loss or loss of profit resulting directly or 
; . jhtiife^ . 

Derwerit Information Ltd. - is part bf trie ^ Thbnl^oh Corporation : 

•••« •• Hease visit ou/ he>irie page: "WWW.DERWENT.CQ:UK" (English) 

< ■ o^'. ! . '.. . ^'Vv^AAW■DERWENT.CO■jP''.(japanese) 



5)? ?(:0;^6/iS/2bd3^ : 32/32 (CTDERWENT 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
□/FADED TEXT OR DRAWING 

03 BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 
LINES OR MARKS ON ORIGINAL DOCUMENT 

REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




